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Research of self-oscillation characteristics

of check valve flow-path system

LIU Shang, LIU Hong-jun, XU Hao-hai, CHENG Ya-wei, DUAN lJie, LI Chun-hong
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: In order to investigate the self-oscillation phenomenon of the check valve system hap-
pening in the hydraulic experiments, a nonlinear dynamics model was established to describe the dy-
namic process of the system. The limit cycle oscillation was emerged under specified conditions
through the simulation tests. It is found by the numerical calculation that the system is local stable but
unstable in large scale. The simulation results agree well with the experimental ones. The reasons why
the sytem produces self-oscillation, the infuencing fctors of self-oscillation and the measures restrain-
ing the self-oscillation are analyzed.
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Fig. 1 Frequency spectrogram of self—oscillation

in liquid flow experiment
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Fig. 2 Schematic of check valve flow path system
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Fig. 3 Phase portrait for valve core movement
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Fig. 4 Pressure variation with time
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Fig. 5 Flow rate variation with time
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Fig. 8 Phase portrait for local stability of valve core
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Fig. 11 Curve when valve core is completely opened
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